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I T computaTION I\r NUMBERS
NITIAL AND EASUREMENT AND NUMBER PATTERNS FUNCTIONS
ASSESSMENT AND GEOMETRY
ESTIMATION SENSE
Student 1
D_ate 9-15-00 | 10-6-00 10-16-00 10-17-00 - -
Assigned | | N
Lessons Not
Mastered / 8/30 7/8 0/11 15/16 8/8 23/23
Total
Lessons |
Date 10-5-00 10-15-00 10-16-00 i i i
Completed
Student 2 -
Date 9-15-00 10-1-00 10-2-00 11-1-00 i :
Assigned | —
L.essons Not
| Mastered / 5/30 0/8 10/11 8/16 /8 23/23
Total
i Lessons
Date
Completed 0-30-00 10-1-00 10-30-00 - -
Student 3 |
D.ate 0-15-00 10-2-00 10-3-00 10-21-00 11-1-00 10-27-00
Assigned S
Lessons Not
Mastered / 12/30 0/8 9/11 14/16 7/8 23/23
Total
Lessons
Date 10-1-00 10-2-00 10-20-00 10-30-00 : :
Completed ~ . _

Fig. 7
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CENTRAL HIGH SCHOOL

810 \
500 Progress Summary Report 2000-2001
\ 9™ GRADE LEVEL ALGEBRA - MS. SMITH — 2"° PERIOD
NAME I/A Sept. ‘01  Oct. ‘01 Nov. ‘01 Dec.“01 Jan. ‘02 Feb. ‘02 Mar. ‘01
Student 1 3 8 8 0.1 0.3 0.55 9.6 90.73
Student 2 4 8 8 0 0.3 951 9.6 Q.73
Student 3 | 8] 9 0.15 9.3 0.39 Q.55 9.69 Q.85
X
Student 4 6 8 0.3 Q.3 0.6 9.62 Q.77 0.9
Student 5 6 Q.175 9.3 Q3 0.39 Q.30 9.47 9.6
Student 6 5 03 93 0.6 Q.77 0.87 10.3 10.6
———
Student 7 5 0.35 9.3 Q.6 Q.95 10.35 10.7 10.9
Student &8 5 9.15 9.3 9.35 §.62 0.9 Q.98 9.99
Student 9 4 7 9.05 Q.2 903 9.39 Q.30 9.55
Student 10 4 8 3 3 0.1 0.1 9.1 9.2
Student 11 5 8 9.15 9.3 9.35 0.6 9.6 0.73
Student 12 5 Q.025 Q3 Q.47 9.62 9.95 9.96 9.99
Student 123 4 3 8 8 2.3 9.51 9.6 Q.73
| Student 14 [ 4 g 9.05 9.3 9.35 047 9.6 9.73
Student 15 5 3 Q.05 93 .35 951 Q.6 0.73
Student 16 6 9.15 9.3 9.6 9.9 10.05 10.2 10.4
Student 17 ’ 5 3 0.15 9.3 9.6 0.85 9.95 9.99
Student 18 5 3 8 8 9.1 9.1 9.2 9.25
Student 19 5 9.125 0.3 0.51 0.6 10.15 10.4 10.7
Student 20 6 0.15 0.3 0.3 9.35 0.55 0.6 9.73
Student 21 5 8 8 9 0.2 9.39 9.55 9.6
Number of Students: 21
- Average I/A: 4.81
. Average March: 9.89
Progress: 5.08
Benchmark: 9.35

Fig. 8
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BNUM | ADD SUB MUL Div_ | FRAC DEC | RATIO | GEOM

Student 1 93% 93% 90% 36% 83% 59% 51% 39% 44%

!
Student 2 94% 96% 38%0 84% 88% 40% 49% 47% 50%

Fig. 9
LQD_Q‘\

BNum | App | SuB | MuL | Div_| Frac | DEC I RATIO | GEOM
tlgh 90% | 94% | 91% | 87% | 81% | 62% | s0% | 32% | 40%
School B
- : 1 : A d s ———————————————————————
Middle | oo0. | 8900 | 94% | 85% | 90% | 43% | 49% | 45% | 48%
| School | | A

Fig. 10
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MANAGED INTEGRATED TEACHING
PROVIDING INDIVIDUALIZED
INSTRUCTION

BACKGROUND OF THE INVENTION

1. Field of the Invention

This 1invention relates generally to systems and methods
for objectively managing integrated individualized istruc-
fion.

2. Description of Related Art

Historically, the process of educating a student, and more
particularly, educating a student through a public education
system has been considered an art and not a science. This
view has lead to the adoption of various, non-uniform
standards of instruction, student evaluation, and grading.
Many of the standards used 1n education are geographic in
nature. For example, different states may have different
standards for education, different school divisions within a
orven state may have different standards of instruction,
different schools within a particular school division may
have different standards of student evaluation, and different
teachers within a school may have different methods of
teaching and evaluating student performance. An “A” 1n one
particular school may be equivalent to a “C” 1n another
school. Standardized tests like the Stanford 9°s or SATs have
demonstrated the disparate outcomes that result from dif-
ferent mnstructional standards.

In recent years, many states have adopted specific mini-
mum standards not only for school accreditation, but also for
student competency levels, which must be met before a high
school diploma can be awarded to a student. Some states,
such as, for example, the Commonwealth of Virginia, have
established Standards Of Learning (SOLs). These standards
attempt to ensure that each student, within each grade level,
has at least a basic level of understanding, or “fund of
knowledge™”, 1n a core group of subject matters that 1s
commensurate with that grade level.

Furthermore, the SOLs dictate that each student enrolled
in a public school within that state, must demonstrate a basic
level of competency 1n the determined group of subject areas
before he or she can be awarded a high-school diploma from
a public school within that state. This system has been
established 1n an effort to guarantee that, for example, a
student 1n a rural or impoverished portion of a state will not
only progress through school, but will also graduate having
the same basic “fund of knowledge” as a student who
craduates 1n a more metropolitan or affluent portion of the
state.

Additionally, this system attempts to ensure that each
student 1n, for example, the eighth grade, has a similar basic
“fund of knowledge”. Thus, as our society becomes more
mobile, if a student must transfer from one school system to
another, he or she does not have to be reevaluated before
entering the new school system to determine what grade
level the student i1s performing at in the new school. A
student who performs at an “eighth grade” level in a school
in the eastern portion of the state will perform at an “eighth
orade” level 1n a school 1n the western portion of the state.

It 1s currently envisioned that a SOL might be introduced
on a national level that will attempt to guarantee these
advantages and equalities on a nation-wide level. Thus, each
student who attends or graduates from any public school in
the country will have a similar, basic understanding or “fund
of knowledge” with regard to certain core subject matters.
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In addition, many school systems are introducing com-
puters 1nto the classroom. The introduction of computers
into a traditional classroom setting has, essentially, two
ooals. First, teachers hope to help students achieve computer
literacy at an early age. Second, teachers hope to give
students access to the almost unlimited resources available
through, for example, the Internet. Thus, students are taught
the requisite skills to utilize computers as research tools and
study aids. Certain computer software packages have also
been developed to, for example, assist students 1n 1mproving
language comprehension by attempting to make learning fun
and enjoyable through the use of “interactive” cartoon
characters and “video game” formats.

SUMMARY OF THE INVENTION

Unfortunately, as various curriculums advance and school
systems work to ensure that their type and level of student
instruction 1mparts an appropriate “fund of knowledge” to
their students, the traditional model of teaching has been
maintained. Current teaching methods utilize specific course
level 1nstruction, such that, for example, every student 1n an
Algebra I course uses the same Algebra I textbook, regard-
less of student proficiency. The teachers present materials
and concepts 1n a lecture environment to a heterogeneous
oroup of students, worksheets are assigned to the group as
a whole, and the number of presentations of the material 1s
the same to all students 1n the class.

If a particular student has a problem or difficulty with a
particular area within a given subject, such as, for example,
the concept of negative numbers or prepositional phrases,
the assigned textbook for that subject does not provide
additional explanation of the subject. If the teacher becomes
aware of the student’s struggle, he or she might not be able
to explain the concept to the student in a manner that makes
the concept any more clear to the struggling student. Thus,
carly education “potholes” in the student’s fund of knowl-
edge can remain unfilled and the student may be promoted,
by virtue of age or a sufficient understanding of other topics
in the subject, out of a particular grade or skill level without
ever having understood a building block concept.

Additionally, known computerized educational programs,
while sometimes helpful 1n correcting a deficiency in a
student’s learning, do not replace the textbook for a given
course or become the primary “teacher” of the subject
material. Instead, known computerized educational pro-
orams focus merely on remediating a student’s deficiencies
or enhancing the student’s understanding in a particular
subject.

Furthermore, current models used in public education
systems do not provide for a direct, efficient correlation
between a student’s progress through a particular subject
and the student’s preparedness for a standardized test, such
as, for example, the SOLs. Moreover, the current education
models do not provide a method for assessing and monitor-
ing the effectiveness of a particular teacher, principal,
school, or school district.

Accordingly, this mvention provides systems and meth-
ods for mtegrating individualized, computer-assisted learn-
ing and direct teacher instruction. The systems and methods
of this mvention utilize computer-based instruction as the
core means of 1nstruction for a particular subject, etfectively
replacing any textbooks.

Initially, each student 1s given a gateway test to determine
whether the student has mastered all of the elementary,
foundation skills necessary in the particular subject and
identify the student’s fund of knowledge 1n a particular
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subject. For example, an Algebra student must master 4
orade “fractions” and 6” grade “multiplying fractions”
before beginning Algebra. In various exemplary
embodiments, a student must achieve an 80% proficiency 1n
a given topic before the student 1s considered to have
mastered the concept.

From the results of the initial, gateway test, each student’s
arcas of understanding and weakness are revealed. Once the
results of the initial test are analyzed, the computer then
develops an individual instruction plan, which generates and
assigns lessons to each individual student based on what the
student has not mastered. Each student works through
assignments and lessons that are specifically tailored to
remediate deficiencies the student has i1n the particular
subject. If a student has difficulty with a particular concept,
the systems and methods of this invention provide as many
presentations of the material as are necessary to master the
concept.

If a topic 1s understood, the student can demonstrate
proficiency or mastery by scoring, for example, an 80% on
the mastery test. Once a student shows mastery of a par-
ficular topic, the individual instruction plan advances to the
next topic of remediation or instruction. Thus, as i1dentified
deficiencies are remediated and the student achieves mastery
of the requisite concepts, the individual instruction plan
takes the student through the particular subject, acting as
both the textbook and the primary means of instruction.

According to another aspect of the invention, each student
receives small group instruction with a teacher in a “brea-
kout” session, in addition to the computerized instruction
described above. Each small group 1s formed of students
who possess similar funds of knowledge. Thus, each group
represents a homogeneous academic portion of a total class.
These small groups receive interactive and personalized
instruction from a teacher 1n small group “breakout” ses-

sions. In various exemplary embodiments, each group con-
sists of seven or fewer students.

It should be appreciated that each breakout group may
have the same teacher. Alternatively, each breakout group
may have a different teacher, depending upon, for example,
the subject matter being studied or the skill level represented
by the group.

It should also be understood that, within each group,
different students may experience difficulties with different
specific portions of a curriculum. For example, one student
in an algebra group may have ditficulty multiplying negative
numbers, while another member of the group may have
difficulty calculating square roots. However, all of the stu-
dents 1n each group have a similar, basic understanding of
the core curriculum. For example, each student within the
oroup comprehends mathematics at approximately the same
level. Therefore, the Algebra breakout lessons are specifi-
cally modeled to the group’s mathematics literacy level.

Teachers are guides to learning and teach lessons at an
instructional level that 1s appropriate for all of the students
in the group. The course level lessons are based primarily on
the skill level at which the students 1 the group are working.
Application and assimilation of concepts 1s emphasized in
the breakout group as opposed to skill or drill exercises.

Thus, within each group, the teacher 1s able to give basic
lessons that benefit each of the students in the group. For
example, 1n a group breakout session, the teacher may
introduce a new topic that each of the students in that
particular group has shown an appropriate fund of knowl-
edge or ability to understand, or the teacher may work
through a real world problem, which requires a depth of
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understanding that all of the students 1n the group possess.
Similar lessons or problems can be presented to each of the
various groups, but each problem 1s presented to each group
at an appropriate level of ditficulty or with an appropriate
number of “hints” as to put the solution of the problem
within the grasp of all of the group’s members.

As 1ndividual students advance through their individual
instruction plan, the teacher may move the students from
their current group to another, more appropriate group. As a
student moves through the individual instruction plan, her or
she will either catch up to more advanced groups in the
software or fall behind 1n the coursework of the group they
are currently assigned.

In various exemplary embodiments, assessment tests are
orven periodically, or, for example, when certain portions of
the 1ndividual 1nstruction plan are completed, to determine
cach student’s knowledge base 1n a new topic. Additionally,
mastery tests may be given periodically, or, for example,
when certain lessons are completed, to verify and reassess
cach student’s understanding of the particular lesson.

In various exemplary embodiments of the systems and
methods of this invention, performance data 1s generated
that not only provides teachers and students with progress
reports and grades, but also provides school principals,
superintendents, and boards with valuable management
information. Periodic reports provide feedback regarding,
for example, a student’s original fund of knowledge and
current progress. These reports also provide comparative
data for principals to compare teacher’s class compositions
and class instructional progress to assure reasonable pro-
ductivity and standardized testing readiness.

In various exemplary embodiments, teachers are provided
with performance data in the form of class management
reports that can be used to 1dentify strengths and deficiencies
within a class such that, for example the teacher can develop
or modily lesson plans or “breakout maps” to maximize
breakout session and/or computer lab efficiency, or re-group
students for instruction. In this manner, each group of
students receives an improved level of instruction (or quality
of teaching) and frequency of instruction opportunities (or
quantity of teaching).

In various exemplary embodiments, the management
information may be used to establish a baseline that corre-
lates to, for example, a specific (or average) class’s fund of
knowledge, 1nitial assessment level, average progress level,
or the like. The baseline information then affords compari-
son of, for example, the effectiveness of a particular teacher
or principal, or the comparison of several schools within a
particular area. This level of comparative management infor-
mation has heretofore not been available and not only
provides feedback for improvement in the teacher’s teaching,
methods, but also provides objective data that can be utilized
in the formulation of strategies for intervention and predicts
outcomes to facilitate strategic decision making.

Thus, this mvention provides imtegrated, mdividualized,

mastery based, and tutorial supported instructional systems
and methods.

The systems and methods of this invention separately
provide combination of computer mastery based mstruction
and direct mstruction by teachers.

This 1nvention separately provides systems and methods
that combine the advantages of small group instruction with

the dynamic functionality of computer systems and software
to improve the learning process.

This mvention separately provides systems and methods
that augment the role of the traditional teacher such that the
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teacher “teaches” 1n small groups that are comprised of
students with a similar understanding or mastery level of a
particular subject.

This 1nvention separately provides an educational pro-
oram that utilizes current and user-friendly management
data to 1dentily student needs, compare performance, and
predict outcomes 1n a standardized test environment.

This invention separately provides systems and methods

that produce mmproved quality control systems, teacher
accountability, and comparative mastery data.

This invention separately provides systems and methods
that utilizes computers for mastery based diagnosis and
individualized, computerized instruction, which can support
an entire curriculum.

This 1invention separately provides systems and methods
that provide small group instruction.

This invention separately provides systems and methods
that assess proficiency 1n a particular subject before mitiat-
ing the course level instruction in that particular subject.

This invention separately provides systems and methods
that remediate basic skills in a particular subject before
initiating the course level instruction in that particular sub-
ject.

This i1nvention separately provides students with an
improved, recursive learning environment.

This invention separately provides systems and methods
that utilize periodic testing to assess and monitor students’s
proficiency and preparedness for standardized assessment
tests.

This invention separately provides systems and methods
that assist in the professional development and training of
participating teachers.

This 1invention separately provides systems and methods
that identify deficiencies 1n a student’s comprehension of a
particular subject and provide individually tailored lessons
that serve to remediate the student’s understanding.

This invention separately provides systems and methods
that help students develop a desired “fund of knowledge™ in
a particular subject area.

This 1nvention separately provides a program structure
that includes integrated software instructional paths, speciiic
“breakout” lessons, weighted grading formulas, vocabulary
quizzes, systematic progress reports, and mock standardized
tests to 1mprove program compliance, 1nstructional
consistency, and testing success.

This mvention separately provides using objective man-
agement data to improve student outcomes and assist teach-
ers 1n formulating appropriate intervention strategies when
needed versus remediating after a student has failed to show
mastery of a topic area.

These and other features and advantages of this invention
are described 1n or are apparent from the following detailed
description of the exemplary embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

The exemplary embodiments of this invention will be
described 1n detail, with reference to the following figures,
wherein like reference numerals refer to like elements

throughout the several views, and wherein:

FIGS. 1A and 1B are a flowchart outlining one exemplary
embodiment of a method for managed integrated teaching
according to this invention;

FIG. 2 shows a chart 1llustrating one exemplary embodi-
ment of a class schedule using the systems and methods of
this 1nvention;
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FIG. 3 1s a functional block diagram outlining a first
exemplary embodiment of an imtegrated, individualized,
mastery based, and tutorial supported instruction system
according to this invention;

FIGS. 4A and 4B are a flowchart outlining one exemplary
embodiment of a method for managed integrated teaching
utilizing the integrated, mdividualized, mastery based, and
tutorial supported 1nstruction system according to this inven-
tion;

FIG. 5 1s a flowchart outlining one exemplary embodi-
ment of optional steps usable 1n conjunction with the flow-

chart of FIGS. 4A and 4B;

FIG. 6 1s a flowchart outlining another exemplary
embodiment of optional steps usable in conjunction with the

flowchart of FIGS. 4A and 4B;

FIG. 7 shows one exemplary embodiment of a student/
class progress report usable in conjunction with the systems
and methods of this invention;

FIG. 8 shows one exemplary embodiment of a student/
class periodic progress report usable 1n conjunction with the
systems and methods of this invention;

FIG. 9 shows one exemplary embodiment of an assess-
ment report 900 usable 1n conjunction with the systems and
methods of this invention; and

FIG. 10 shows one exemplary embodiment of a school
assessment report 1000 usable in conjunction with the
systems and methods of this invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

For simplicity and clarification, the operating principles,
design factors, and layout of the systems and methods for
integrated, individualized, mastery based, and tutorial sup-
ported 1nstruction according to this invention are explained
with reference to various exemplary embodiments of the
systems and methods for integrated, individualized, mastery
based, and tutorial supported instruction according to this
invention. The basic explanation of the operation of the
systems and methods for integrated, individualized, mastery
based, and tutorial supported instruction 1s applicable for the
understanding and design of the constituent components
employed 1n the systems and methods for integrated,
individualized, mastery based, and tutorial supported
instruction of this invention.

It should be understood that, although the various exem-
plary embodiments described herein are described with
reference to 1nstruction in the field of mathematics, this 1s
merely for simplicity and clarification of the systems and
methods of this invention. Therefore, 1t will be apparent to
one of ordinary skill in the art that the systems and methods
for mtegrated, individualized, mastery based, and tutorial
supported instruction, according to this invention, can be
used 1 conjunction with any subject matter and are not
limited to the field of mathematics.

FIGS. 1A and 1B are a flowchart outlining one exemplary
embodiment of a method for managed integrated teaching
according to this invention. As shown in FIGS. 1A and 1B,
beginning 1n step S100 each student completes a “gateway”
test. It should be appreciated that, in various exemplary
embodiments, the “gateway” test 1s used as a tool to deter-
mine whether a student’s level of understanding, or fund of
knowledge, 1in a particular subject. For example, if a group
of students are enrolled 1n a ninth grade Algebra course, and
are preparing to take a ninth grade algebra SOL exam, the
questions 1n the gateway test will focus on all of the
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foundation skills necessary for a typical student to learn and
comprehend ninth grade level Algebra.

The gateway test may include questions 1n broad math-
ematics topics such as, elementary addition and subtraction,
multiplication and division, fractions, probability and
statistics, computation and estimation, measurement and
geometry, numbers and number sense, patterns, functions,
and other algebra fundamentals. Within certain of the topics,
the test may specifically focus on the students’understanding
of more narrow topics, such as, for example, an understand-
ing of the concepts of mean, median, mode, and range,
matrices, the addition and subtraction of fractions, the
addition and subtraction of mixed numbers, multiplying
fractions, whole integers, rational numbers, percentages,
calculating the perimeter or area of various shapes,
polygons, ratios and proportions, to order of operations,
subsets of real numbers, 1maginary numbers, variables,

ordered pairs, quadrants, linear equations, graphs, and the
like.

Then, 1 step S102 each student’s test 1s scored. In various
exemplary embodiments, the raw test score may be provided
to, for example, the student or the student’s teacher. Next, in
step S104, cach student’s test responses are evaluated to
determine each particular student’s individual “fund of
knowledge™ 1n the subject area. For example, each Algebra
student’s test results are analyzed to identify the background
materials each student has adequately mastered. In various
exemplary embodiments, each student must demonstrate an
80% proficiency 1n each given topic before the student is
considered to have mastered that topic.

In step S106, cach student’s test responses are further
evaluated to 1identily any deficiencies 1n each student’s fund
of knowledge. Deficiencies are typically areas in which each
student struggles or fails to adequately comprehend the
subject matter. In various exemplary embodiments, any arca
in which a student fails to demonstrate an 80% proficiency
1s considered an area 1n which the student fails to adequately
comprehend the subject matter.

In this manner, 1t may be determined that a particular
student has mastered all but two of the topics required as
prerequisites to beginning ninth grade Algebra. Therefore,
the test analysis will i1dentily the two areas in which the
student lacks a basic fund of knowledge. For example, the
test analysis may identily “subsets of real numbers” and
“matrices” as the two arcas 1n which the student has a
deficient fund of knowledge. In various exemplary
embodiments, 1f, for example, “subsets of real numbers” 1s
considered a topic that should have been mastered as part of
sixth grade material, and “matrices” 1s considered a topic
that should have been mastered as part of seventh grade
material, the student 1s given an initial assessment score of
six. This 1mitial assessment score demonstrates that the
student has a deficiency 1n a topic that should have been
mastered as part of sixth grade material.

If, 1n step S106, it 1s determined that a student has
demonstrated a fund of knowledge sufficient to begin ninth
orade level Algebra, the student 1s given an initial assess-
ment score of nine. This 1nitial assessment score shows that
the student has demonstrated no deficiencies in any of the
topics that should have been mastered prior to beginning
ninth grade level Algebra.

If, in step S106, 1t 1s determined that a student has
demonstrated a mastery capability that exceeds the fund of
knowledge necessary to begin ninth grade level Algebra, the
student may be given an 1nitial assessment score of between
nine and ten. This initial assessment score shows that the
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student has demonstrated no deficiencies 1n any of the topics
that should have been mastered prior to beginning ninth
orade level Algebra and actually has an understanding of
topics that are to be mastered as part of the ninth grade level
Algebra curriculum.

In step S108, an individualized, specific computer-based
curriculum 1s generated for each student. Each individual
curriculum, or individual mstruction plan, includes speciiic
course work, i the form of mdividual lessons, which are
designed to cover areas 1n which the student has demon-
strated a deficient fund of knowledge. For example, if the
student failed to master “subsets of real numbers” and
“matrices”, the student’s individual instruction plan would
at least include, and may exclusively include, lessons
designed to remediate the student’s deficiencies 1n these two
areas.

In step S110, cach student 1s provided with at least one
individualized lesson, as prescribed by the student’s 1ndi-
vidual instruction plan. Then, 1n step S112, each student 1s
allowed to progress through the remediation portion (if

necessary) of his or her individual instruction plan curricu-
lum.

In step S114, as a student completes a given lesson 1n his
or her remediation plan, the student i1s provided with a
remediation lesson mastery test to determine whether the
remediation lesson has adequately remediated the student’s
particular deficiency. In step S116, the responses to the
remediation lesson mastery test are evaluated and, 1n step
S118, a determination 1s made as to whether the current
remediation lesson material has been mastered by the stu-
dent.

If, in step S118, it 1s determined that the student has not
mastered the remediation lesson material (by, for example
falling to answer at least 21% of the questions on the
remediation lesson mastery test correctly), the method

advances to step S120 and the student 1s provided with at
least one additional remediation lesson that covers the same
material as the remediation lesson that was tested. The
method then returns to step S112, where the student is
allowed to progress through the at least one additional
remediation lesson.

If, in step S118, 1t 1s determined that the student has
mastered the remediation lesson material (by, for example,
correctly answering at least 80% of the questions on the
remediation lesson mastery test), the method either returns
to step S110 where the student 1s presented with a next
individualized lesson (if necessary), based on the student’s
determined individual instruction plan, or jumps to step

S122.

In various exemplary embodiments, as each student 1s
presented with a new lesson for remediation, the student
may choose to perform the mastery test for that lesson, prior
to beginning the lesson. If the student so chooses, and the
student demonstrates mastery of the material covered in the
remediation lesson, the student 1s able to progress to the next
lesson. If the student performs the mastery test for that
lesson, and fails to demonstrate mastery of the material
covered 1 the remediation lesson, the student must begin the
remediation lesson. The option of performing the mastery
test for a given remediation lesson may be presented to the
student at various points during completion of the remedia-
tion lesson.

It should be appreciated that, 1n the example given above,
as the student with the 1nitial assessment of six completes the
remedial work required to master “subsets of real numbers”,
the student’s 1nitial assessment 1s changed from a six
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(showing a deficiency 1n a sixth grade level subject) to a
seven (showing a current deficiency in a sixth grade level
subject), and the students lessons focus on remediation of
“matrices”.

When the student completes the remedial work required
to master “matrices”, the student’s assessment 1s changed
from a seven (showing a deficiency in a seventh grade level
subject) to a nine (showing a current ability to begin the
ninth grade level Algebra course work).

In accordance with each student’s individual instruction
plan, as each student completes all of the remediation
lessons and/or associated mastery tests necessary to dem-
onstrate remediation of any determined deficiencies, the
student advances to step S122 and begins the current grade
level course work, for example, the ninth grade level Alge-
bra course work.

It should be appreciated that, as each student will have
different arcas of deficiency, each student, while attending
the same class, for example the same Algebra class, may, at
any given time, be working on a lesson that 1s distinct from
any other student 1n the class. Additionally, as the method
described herein 1s individualized, each student may begin
the current grade level course work, for example, the ninth
ograde level Algebra course work at a different time.

In step S124, as ecach student begins the course level
curriculum, he or she 1s provided with and performs a course
topic assessment test. The course topic assessment test tests
the student’s fund of knowledge with regard to a first topic
to be covered by the course material. For example, 1n an
Algebra course, the first course topic assessment test may
test the student’s fund of knowledge regarding the first
Algebra topic of “equations and mequalities”.

Then, 1n step S126, the student’s course topic assessment
test 1s scored. In various exemplary embodiments, the raw
test score may be provided to, for example, the student or the
student’s teacher. Next, in step S128, the student’s course
fopic assessment test responses are evaluated to determine
his or her individual “fund of knowledge” 1n the subject
arca. For example, the student’s course topic assessment test
results are analyzed to whether the student has the ability to
comprehend and begin working with the new concepts of
“equations and nequalities”.

In step S130, the student’s course topic assessment test
responses are further evaluated to 1dentily any deficiencies
in the student’s fund of knowledge in that topic. For
example, the student’s course topic assessment test results
are analyzed to determine whether the student has already
mastered “equations and inequalities”. Typically, as the
course topic assessment test tests the student on subject
matter that he or she has not already been taught, the course
topic assessment test results will show a large number of
deficiencies in the topic.

If, in step S130, 1t 1s determined that a student has
demonstrated a mastery of the first course topic, the student
1s given a course topic assessment test for the next course
topic. If, 1n step S130, 1t 1s determined that a student has
deficiencies 1n the tested course topic, the method advances
to step S132, where an individualized, specific computer-
based course topic curriculum 1s generated for each student.
Each individual course topic curriculum, or individual
course topic mnstruction plan, includes specific course topic
work, 1n the form of individual lessons, which are designed
fo cover areas 1n which the student has demonstrated a
deficient fund of knowledge.

In step S134, the student 1s provided with at least one
individualized course topic lesson, based on the student’s
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determined individual course topic instruction plan. Then, 1n
step S136, the student 1s allowed to progress through the
course topic lesson of his or her individual course topic
instruction plan curriculum.

In step S138, as a student completes a given course topic
lesson, the student 1s provided with a course topic lesson
mastery test to determine whether the student has under-
stood and comprehended the course topic. In step S140, the
responses to the course topic lesson mastery test are evalu-
ated and, 1n step S142, a determination 1s made as to whether

the current course topic lesson material has been mastered
by the student.

If, 1n step S142, 1t 1s determined that the student has not
mastered the course topic lesson material (by, for example
failing to answer at least 21% of the questions on the course
topic lesson mastery test correctly), the method advances to
step S144 and the student 1s provided with at least one
individualized, remediation lesson that covers the course
topic material. Then, 1n step S146, the student 1s allowed to
progress through the at least one course topic remediation
lesson.

If, 1n step S142, 1t 1s determined that the student has
mastered the course topic lesson material (by, for example,
correctly answering at least 80% of the questions on the
course topic lesson mastery test), the method jumps to step
S148 where the student is presented with the next course
topic assessment test (as long as there is a subsequent course
topic, else this portion of the method ends). The method then
returns to step S124 where the student 1s provided with and
performs a course topic assessment test for the next course
topic.

It should be appreciated that steps S108 through S110 are

being performed substantially concurrently with steps S150
through S154.

In step S150, which occurs substantially concurrently
with step S108, the students are divided into groups based on
their determined fund of knowledge, as described above. In
various exemplary embodiments, each group consists of
approximately seven or fewer students. In this manner, the
oroups are small enough that individualized instruction from
a teacher and effective interaction can occur.

In step S152, each group i1s provided with periodic,
cgeneralized instruction that 1s commensurate with the
oroup’s determined fund of knowledge. In various exem-
plary embodiments, the generalized instruction given to the
students 1s 1nstruction provided to the teacher as part of a
lesson plan, or “breakout map”, similar to the
individualized, specific computer-based curriculum 1s pro-
vided for each student. It should be appreciated that, the
instruction plan can be 1n the form of a scripted text, an
outline of a lesson, or a general topic outline. The teacher
then covers the material with the group as outlined 1n the
breakout maps. In various exemplary embodiments, the
ogeneralized 1nstruction 1s give to the students of each group
on a biweekly basis.

Optionally, 1n step S154, the group teacher may periodi-
cally reassess each student’s progress or course level and
redistribute the students within the various the groups as
necessary to maximize group dynamics and effectiveness.

It should be appreciated that the steps outlined above, and
specifically steps S150 to S154, may be repeated as needed
until, for example, the students demonstrate mastery of the
current subject material or a particular time period, such as
a school semester, 1s completed.

FIG. 2 shows a chart illustrating one exemplary embodi-
ment of a class schedule 200 using the systems and methods
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of this invention. As 1llustrated 1n FIG. 2, and 1n accordance
with the methods described herein, an exemplary class 1s
divided 1nto three groups. If, for example, the class period 1s
ninety minutes 1n duration, the class period may be divided
into three separate time periods, for example, twenty minute
time periods. The additional thirty minutes may then be
divided, for example, into two fifteen minute time periods
that can be used as tutorial time for the teacher to work with

individual students outside of a group setting. In various
exemplary embodiments, the time periods may be of
uncqual length as determined by the group teacher.
Alternatively, each group may meet with the teacher on a
periodic basis.

As 1llustrated 1 FIG. 2, each group 1s allowed to meet
with the teacher for one period, or breakout session, during,
the class. While the members of each group are awaiting
their breakout session, the members perform their lessons in
accordance with each student’s mndividual instruction plan,
as outlined and described herein.

In various exemplary embodiments of the systems and
methods of this invention, while the students are performing
their individualized computer lessons, they are being moni-
tored by a lab manager.

FIG. 3 1s a functional block diagram outlining a first
exemplary embodiment of an mtegrated, individualized,
mastery based, and tutorial supported 1nstruction system 300
according to this invention. As shown 1n FIG. 3, the system
for providing integrated, individualized, mastery based, and
tutorial supported 1nstruction 300 includes at least some of
a central management computer 310, a server 330, a central
lab computer 360, and at least one student computer 370. In
various exemplary embodiments, the system 300 includes a
plurality of student computers 370. Each computer 310, 360,
and 370 1s linked, either directly or indirectly, to a distrib-
uted network 350, and, 1n turn, to a server 330, via a network

320).

In various exemplary embodiments, the distributed net-
work 350 and/or the network 320 1s, for example, an
intranet, an extranet, the Internet and, more particularly, the
World Wide Web portion of the Internet, a Local Area
Network (LAN), a Wide Area Network (WAN), or any other
presently known or later developed distributed network. It
should be appreciated that, in various exemplary
embodiments, the distributed network 350 and the network
320 may be the same network. Alternatively, the network
320 may be, for example, a particular node, such as, for

example, a specific web page, of the distributed network
350.

In various exemplary embodiments, each of the comput-
ers 310, 360, and 370, 1s typically a personal computer, such
as a Windows-based workstation, having a memory con-
taining communications software and some form of Internet
connectivity, such as a modem, a T-1 line, an Integrated
Services Digital Network (ISDN) line, or the like. The
communications software may be any software suitable for
telecommunications, and preferably includes Internet
browser software. The Internet connector may be used with
the communications software for communication, via the
distributed network 350, with the network 320, and more
specifically, the server 330.

It should be understood that at least one of the computers
310, 360, and 370 may be a commercially available “Web-
TV” device, such as those currently available from Phillips
Electronics, Magnavox and Sony Corporation.
Alternatively, at least one of the computers 310, 360, and
370 may be Network Computer, such as those currently
provided by Oracle and Microsoft.
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In various exemplary embodiments, each of the comput-
ers 310, 360, and 370 also includes a display 312, 362, and
372, respectively, and one or more interactive devices 314,
364, and 374, respectively. In various exemplary
embodiments, the display 312, 362, or 372 can be a cathode
ray tube display, a liquid crystal display, or any other known
or later developed system capable of displaying data. The
one or more 1nput devices 314, 364, or 374 can be one or
more of a keyboard, a mouse, a touch screen, a touch pad,
a stylus, a microphone, or any other known or later devel-
oped device capable of inputting data into the computers

310, 360, and 370.

In various exemplary embodiments, the server 330 1s a
programmed network server, and, more specifically, a server
that supports a HyperText Transfer Protocol (http). The
server 330 1s capable of handling requests for records,
documents, and other services, and transmitting such
information, via the network 320 and/or the distributed
network 350, to an appropriate computer 310, 360, or 370.
Many suitable software programs for mterfacing the server
330 with the network 320 and/or the distributed network 350
exist, including, for example, Netscape, Apache, Microsoft
I1S, and O’Reilly.

The server 330 1s connected, via linked connections 332,
334, and 336, to a student database 340, a curriculum
database 342, and a reports database 344, respectively. The
student database 334 contains a plurality of records.

In various exemplary embodiments, the records contained
by the student database 334 comprises both static and
dynamic mformation regarding each of a plurality of stu-
dents. In various exemplary embodiments, the static infor-
mation includes, for example, each student’s name, age,
current grade level, teacher’s name, parents’s or legal guard-
1an’s name, mailing address, telephone number, special
needs, and the like. It should be appreciated that the type and
level of static student information in the student database
334 may vary and may be updated periodically, as appro-
priate or necessary.

In various exemplary embodiments, the dynamic infor-
mation 1ncludes, for example, each student’s individual
instruction plan, fund of knowledge assessment, current
curriculum level, current breakout group assignment, num-
ber of absences from class, additional notes from the teacher,
and the like. It should be appreciated that the type and level
of dynamic student information in the student database 334

may also vary, but 1s typically updated more frequently than
the static student information.

The curriculum database 338 includes various suitable
software programs for generating gateway and progress
tests, evaluating student test scores, assessing a student’s
fund of knowledge, developing individual instruction plan,
generating i1ndividualized assignments, and the like.
Optionally, the curriculum database 338 also includes vari-
ous suitable software programs for generating lesson plans
or outlines for the group teacher to follow during the group
breakout sessions, as described herein. In various exemplary
embodiments, these software programs may include, for
example, various instructional programs from A+ Software
or Plato Software.

The reports database 344 includes various suitable soft-
ware programs for receiving mput testing and/or assignment
results and producing performance data in the form of
individual grades, progress reports, report cards, and the
like. The reports database 344 also includes various suitable
software programs for converting performance data into
reports, such as, for example, status updates and progress
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reports, for teachers, parents, principals, superintendents,
and school boards.

As shown 1n FIG. 3, the student database 340, the
curriculum database 338, and the reports database 344 can
be implemented, individually, separately, or as complimen-
tary components, using any appropriate combination of
alterable, volatile, non-volatile, non-alterable, or fixed,
memory. The alterable memory, whether volatile or non-
volatile, can be 1mplemented using any one or more of
non-selectable or dynamic RAM, a floppy disk and disk
drive, a writable or re-rewriteable optical disk and disk
drive, a hard drive, flash memory or the like. Similarly, the
non-alterable or fixed memory can be implemented using
any one or more of ROM, PROM, EPROM, EEPROM, an
optical ROM disk, such as a CD-ROM or DVD-ROM disk,
and disk drive or the like.

In various exemplary embodiments, the student database
340, the curriculum database 338, and/or the reports data-
base 344 store soltware and data used by the integrated,
individualized, mastery based, and tutorial supported
instruction system 300. For example, the student database
340 may store information regarding each individual
student, as described herein. The curriculum database 338
may store curriculum information regarding the gateway
test(s), the individualized lessons, and/or the lesson plans, as
described herein. Additionally, the reports database 344 may
store 1nformation regarding various styles and types of
reports, as described herein.

The server 330 manages reading data from and writing
data to the student database 340, the curriculum database
338, and/or the reports database 344. The server 330 also
drives the transmission of data to and the reception of data
from each of the computers 310, 360, and 370.

Thus, 1n various exemplary embodiments, each of the
computers 310, 360, and 370 1s able to access, store,
retrieve, and process information from any one or more of
the student database 340, the curriculum database 338, the
reports database 344, the distributed network 350 and/or the
network 320. In this manner, it 1s not essential that the
student, curriculum, or reports information be stored in the
student database 340, the curriculum database 338, or the
reports database 344. Alternatively, this information can be
stored 1n, for example, the central management computer
310, the central lab computer 360, the server 330, the
distributed network 350, and/or the network 320.

In various exemplary embodiments, the integrated,
individualized, mastery based, and tutorial supported
instruction system 300 will include software executing on
the server 330. It should be appreciated that any other known
or later developed system capable of processing and out-
putting data could be used 1n place of the server 330.

In the various exemplary embodiments described herein,
the central management computer 310 interfaces, for
example, with the network 320, via a linked connection 322,
the network 320 interfaces, for example, with the server 330,
via a linked connection 324, the network 320 interfaces, for
example, with the student database 340, the curriculum
database 342, and the reports database 344, via linked
connections 332, 334, and 336 respectively, the distributed
network 350 mterfaces, for example, with the network 350,
via a linked connection 326, and the central lab computer
360 and the student computers 370 interface, for example,
with the distributed network 350, via linked connections

352.

The linked connections 322, 324, 326, 332, 334, 336,
and/or 352 can be any known or later developed device or
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system for connecting any of the computers 310, 360, and
370, the network 320, the server 330, the student database
340, the curriculum database 342, the reports database 344,
and/or the distributed network 350, including a direct wired
connection, a connection over a LAN, a WAN, or any other
distributed network, a connection over the public switched
telephone network, a connection over a coaxial cable (i.e.,
CATV) system, a connection over a cellular telephone
network, a satellite connection or the like. In general, the

linked connections 322, 324, 326, 332, 334, 336, and/or 352
can be any known or later developed connection system or
structure usable to connect any of the computers 310, 360,
and 370, the network 320, the server 330, the student
database 340, the curriculum database 342, the reports
database 344, and/or the distributed network 350, including
both wired and wireless connections.

FIGS. 4A and 4B show a flowchart outlining one exem-
plary embodiment of a method for managed integrated
teaching utilizing the integrated, individualized, mastery
based, and tutorial supported instruction system 300. As
shown in FIGS. 4A and 4B, beginning 1n step S400, the
server 330 receives, via the distributed network 350 and/or
the network 320, a request from either the central manage-
ment computer 310, the central lab computer 360, or at least
one of the student computers 370 to generate at least one
assessment test. It should be understood that in various
exemplary embodiments, the server 330 may only respond
to a request from, for example, the central management
computer 310 or the central lab computer 360. Furthermore,
it should be appreciated that the request may be for a single
assessment test to ascertain a single student’s fund of
knowledge 1n a particular subject. Alternatively, the request
may be for a assessment test that can be used to ascertain the
fund of knowledge possessed by a plurality of students 1n a
particular subject, m, for example, a particular class.
Furthermore, 1t should be appreciated that, with reference to
FIGS. 4A and 4B, the term “assessment test” 1s used merely
for stmplicity and clarification of the systems and methods
of this mmvention. Therefore, it should be appreciated that the
methods outlined 1n FIGS. 4A and 4B may be used with any
type or level of assessment test, including, but not limited to
a gateway test, an 1nitial assessment test, a topic assessment
test, and/or a mastery test.

In step S402, in response to the request, the server 330
accesses, for example, the curriculum database 342 and
retrieves or generates an appropriate assessment test. Then,
in step S404, the server sends, via the distributed network
350 and/or the network 320, the generated assessment test to
cach of the student computers 370 as requested.

In step S406, a copy of the assessment test 1s received by
cach student computer 370 and each student completes the
test as mstructed. In various exemplary embodiments, each
student must verily certain information, such as, for
example, his or her name, 1dentification number, or the like,
before beginning the assessment test so that the integrated,
individualized, mastery based, and tutorial supported
instruction system 300 can 1dentify and track each student.

Next, mn step S408, cach student’s responses to the
assessment test are sent, via the distributed network 350
and/or the network 320, to the server 330 from each stu-
dent’s student computer 370. It should be appreciated that,
in various exemplary embodiments, each student computer
370 stores each student’s response to each question 1n the
assessment test until, for example, the entire assessment test
1s completed or a determined time period for completion of
the assessment test has expired. Then, once the entire
assessment test 1s completed or time has expired, all of the
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student’s responses to the assessment test are sent to the s.
Alternatively, each student computer 370 may send each
student’s response to each question in the assessment test as
a response 1s entered. In various exemplary embodiments,
cach student’s response to each question in the assessment
test 1s 1nitially sent to the central lab computer 360 to be
stored until, for example, all of the students have completed
the assessment test or a determined time period for comple-
tion of the assessment test has expired. Then, when all of the
students have completed the assessment test or time has
expired, all of the student’s responses are sent from the
central lab computer 360 to the s.

In step S410, the server 330 receives each student’s
responses to the assessment test and scores each student’s
assessment test responses against the correct responses, as
stored, for example, 1n the curriculum database 342. Then,
in step S412, the server individually analyzes each response
that each student gave to each assessment test question.
Based on this analysis, the server, through software stored 1n
the curriculum database 342, determines each student’s fund
of knowledge and area(s) of deficiency in the subject area
tested, as further described herein. Based on the fund of
knowledge determination, an individual assessment number
1s generated for each student.

In step S414, the server 330 prepares, based on each
student’s fund of knowledge and area(s) of deficiency, an
individual instruction plan for each student, as described
herein. The curriculum of each individual instruction plan
may 1nclude lessons, as necessary, to remediate any defi-
ciencies the student demonstrated 1n the particular subject,
and/or teach the student the subject.

Next, 1n step S416, the server 330 stores each student’s
test results, including, for example, mformation regarding
cach student’s assessment test score, fund of knowledge
assessment, arca(s) of deficiency assessment, and/or indi-
vidual mstruction plan 1n the student database 340 and/or the
reports database 344. Then, in step S418, the server 330
returns, via the distributed network 350 and/or the network
320, at least a portion of each student’s test result informa-
fion to an appropriate computer as an individual instruction
plan. In various exemplary embodiments, the test result
information is returned 1n a format retrieved from the reports
database 344. In various exemplary embodiments, the test
result information 1s only returned to the central manage-
ment computer 310. Alternatively, determined portions of
the test result information are returned to each of the central
management computer 310, the central lab computer 360,
and the student’s student computer 370.

In step S420, the server 330 then sends, and each student
computer 370 receives, via the distributed network 350
and/or the network 320, an appropriate lesson, as determined
in step S414. Then, 1n step S422, cach student performs the
received lesson on his or her individual student computer
370. As each student completes a lesson on his or her student
computer 370, their student computer 370, 1n step S424,
returns the results of the completed lesson to the s, via the
distributed network 350 and/or the network 320. It should be
appreciated that, each student may complete his or her
individualized lesson at a different time. Therefore, step
S424 may occur at different times for each student and each
of the student computers 370.

It should be appreciated that, 1n various exemplary
embodiments, each student computer 370 stores each stu-
dent’s response to each question 1n each lesson until, for
example, the entire lesson 1s completed or a determined time
period for completion of the current lesson has expired.
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Then, once the entire lesson 1s completed or the time has
expired, all of the student’s responses to the completed
lesson are sent to the s. Alternatively, each student computer
370 may send each student’s response to each question as a
response 1s entered. In various exemplary embodiments,
cach student’s response to each question 1n each lesson 1s
initially sent to the central lab computer 360 to be stored
until, for example, all of the students have completed a
current lesson or a determined time period for completion of
the current lesson has expired. Then, when all of the students
have completed their current lesson or time has expired, all
of the student’s responses are sent from the central lab
computer 360 to the s.

As the server receives, via the distributed network 350
and/or the network 320, the results of a completed lesson,
the method advances to step S426, and the server scores
cach student’s completed lesson responses against the cor-
rect responses, as stored, for example, 1n the curriculum
database 342. Based on the score each student receives for
a completed lesson, the server 330 determines, based on a
predetermined pass rate, such as, for example 80% correct
responses, whether each student has mastered the material
presented 1 the completed lesson.

It should be appreciated that, if, for example, the server
330 receives responses to the lesson questions as the
responses are entered, a student may reach the predeter-
mined pass rate, for example the 80% correct responses,
demonstrating mastery of the lesson material, before the
entire lesson 1s completed. In this situation, a student may be
credited with completion of the lesson without performing
the entire lesson.

Next, in step S428, the server 330 stores each student’s
lesson score, 1n the student database 340 and/or the reports
database 344. Then, 1n step S430, the server 330 returns, via
the distributed network 350 and/or the network 320, at least
a portion of each lesson score information to an appropriate
computer as a report. In various exemplary embodiments,
the lesson score information 1s returned 1n a format retrieved
from the reports database 344. In various exemplary
embodiments, the lesson score information 1s only returned
to the central management computer 310. Alternatively,
determined portions of the lesson score information are
returned to each of the central management computer 310,
the central lab computer 360, and each of the student
computers 370.

In step S432, the server 330 sends, and each appropriate
student computer 370 receives, via the distributed network
350 and/or the network 320, an appropriate next lesson to
cach student. If, in step S426, the student demonstrated
mastery of the lesson material, the student receives the next
lesson according to his or her determined 1individual 1nstruc-
tion plan. If, 1n step S426, the student failed to demonstrate
mastery of the lesson material, the student receives a revised
version of the lesson. It should be appreciated that the
curriculum database 342 includes sufficient resource mate-
rial to provide requisite lessons to each student.

It should be appreciated that the steps outlined above may
be repeated as needed until, for example, the students
demonstrate mastery of the subject material or a particular
time period, such as a school semester, 1s completed.

FIG. 5 1s a flowchart outlining one exemplary embodi-
ment of optional steps for grouping students based on a
similar fund of knowledge and/or providing an appropriate
oroup curriculum for designated student groups. As shown
in FIG. §, beginning 1n step S500, the server 330 receives,
via the distributed network 350 and/or the network 320, a
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list, from the central management computer 310 or the
central lab computer 360, including the names of students
who are to be included 1n a breakout group. The students to
be mcluded i the breakout group typically possess an
approximately equivalent fund of knowledge, as
determined, for example, by the students’s teacher, in the
particular subject area being taught.

In step S502, 1n response to the received list of students,
the server 330 accesses, for example, the student database
340, and analyzes each listed student’s determined fund of
knowledge and/or area(s) of deficiency in the subject area
(as determined, for example in step S412, above). Then, in
step S504, the server determines an average fund of knowl-
edge for each student to be included 1n the breakout group.

In step S506, the server 330 prepares, based on the
determined average fund of knowledge for each student to
be 1ncluded 1n the breakout group, a breakout group 1nstruc-
tion plan for the group, as described herein.

Optionally, 1n step S508, the server 330 stores the list of
students 1n each group and the breakout group instruction
plan 1n, for example, the student database 340. Then, 1n step
S510, the server 330 forwards, via the distributed network
350 and/or the network 320, a list confirming the composi-
fion of each group and at least a portion of the breakout
group instruction plan to an appropriate computer. In various
exemplary embodiments, the breakout group instruction
plan mformation 1s returned in a format retrieved from the
reports database 344. In various exemplary embodiments,
the breakout group instruction plan information 1s only
returned to the central management computer 310 and/or the
central lab computer 360.

In this manner, the teacher receives a list confirming the
composition of each group and a breakout group instruction
plan for each breakout group.

FIG. 6 1s a flowchart outlining another exemplary
embodiment of optional steps for grouping students based
on a similar fund of knowledge and/or providing an appro-
priate group curriculum for designated student groups. As
shown in FIG. 6, beginning 1n step S600, the server 330
receives, via the distributed network 350 and/or the network
320, a request to group all of the students 1n a given class
into small groups, wherein each student in the group pos-
sesses a relatively similar fund of knowledge and area(s) of
deficiency 1n the subject area being taught. The request may
include restrictions as to the total number of groups or the
maximum size of each group.

In step S602, 1in response to the request, the server 330
accesses, for example, the student database 340, and ana-
lyzes each student’s determined fund of knowledge and/or
area(s) of deficiency in the subject area (as determined, for
example in step S412, above). Then, in step S604, the server
divides all of the students i1n the class into small groups
based on the students’s determined funds of knowledge and
arcas ol deficiency 1n the subject area, as requested, and
determines an average fund of knowledge for each group.

In step S606, the server 330 prepares, based on the
determined average fund of knowledge for each group, a
breakout group instruction plan for each group, as described
herein.

Optionally, 1n step S608, the server 330 stores the list of
students 1n each group and the breakout group instruction
plan 1n, for example, the student database 340. Then, 1n step
S610, the server 330 forwards, via the distributed network
350 and/or the network 320, a list showing the composition
of each group and at least a portion of the breakout group
instruction plan to an appropriate computer. In various
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exemplary embodiments, the information 1s returned in a
format retrieved from the reports database 344. In various
exemplary embodiments, the information 1s only returned to
the central management computer 310 and/or the central lab
computer 360.

In this manner, the teacher receives a list showing the
composition of each group and a breakout group instruction

plan for each breakout group.

FIG. 7 shows one exemplary embodiment of a student/
class progress report 700 usable in conjunction with the
systems and methods of this invention. As shown 1n FIG. 7,
the progress report 700 includes information regarding the
progress of each student from the time of 1nitial assessment
(gateway test), through the main topics of a particular
course. It should be appreciated that each course may be
divided into main course topics, each containing a number
of lessons that must be mastered by the students.

More specifically, the progress report 700 shows infor-
mation regarding the progress of three students in a ninth
orade level Algebra course. For this example, an 1nitial,
cgateway test was given Sep. 15, 2000. As shown 1n the
progress report 700, Student 1 failed to demonstrate mastery
in eight of the thirty topics covered by the gateway test.
Therefore, on September 15, Student 1 was assigned reme-
diation lessons, as described herein, 1n the at least one
sub-topic 1n which he failed to demonstrate mastery on the
September 15 gateway test. According to the progress report
700, Student 1 completed the necessary remediation lessons

and/or demonstrated mastery 1n the eight sub-topics on
October 5.

On October 6, Student 1 performed the first course topic
assessment test for the “computation and estimation” mate-
rials. The results of the “computation and estimation” course
topic assessment test showed that Student 1 1nitially mas-
tered the materials for one of the eight lessons in that topic.
By October 15, Student 1 completed the seven lessons that
he did not 1mitially test out of and demonstrated mastery of
all eight of the topics by successtully completing the req-
uisite course topic mastery test, as described herein.

According to the progress report 700, on October 16,
Student 1 performed a course topic assessment test for the
“measurement and geometry” materials and successtully
tested out of that course topic. Thus, on October 17, Student
1 performed a course topic assessment test for the next
course topic, “numbers and number sense” without doing
any lessons on the course topic “measurement and geom-
etry”.

The progress report 700 also shows that the results of the
“numbers and number sense” course topic assessment test
revealed that Student 1 mnitially mastered the materials for
one of the sixteen lessons 1n that topic. As of the date of the
progress report 700, Student 1 was working through the
fifteen lessons that he did not 1nitially test out of on October

17.

As of the date of the progress report 700, Student 1 had
not yet begun the course work associated with the “patterns”
or “functions” materials as 1t 1s necessary, according to the
progress report 700, to master the “numbers and number
sense” topic before beginning the course work in the “pat-
terns” and “functions” materials.

FIG. 8 shows one exemplary embodiment of a student/
class periodic progress report 800 usable 1n conjunction with
the systems and methods of this invention. As shown 1n FIG.
8, the periodic progress report 800 includes at least some of
a heading portion 810, a body portion 820, and a summary
portion 830.
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The heading portion 810 includes information necessary
to 1dentily at least some of the school, course, teacher, and
class. The body portion 820 includes a list of each of the
students 1n the designated class. The body portion 820 also
includes information regarding each student’s 1nitial assess-
ment as well as each student’s progress through his or her
individual instruction plan.

The summary portion 830 includes information regarding
the entire class such as, for example, the number of students
in the class, the average 1nitial assessment for the students 1n
the class, the average current assessment for the students in
the class, the average progress demonstrated by the students
in the class, and a benchmark, or goal, for the students to
reach by the end of the class.

More specifically, the progress report 800 shows a ninth
orade level Algebra course that 1s taught at Central High
School by Ms. Smith, second period. Student 4 received an
initial assessment of 6 (showing the he needed to perform
remediation of at least one topic at a sixth grade level). As

of Sep. 1, 2000, Student 4 achieved an assessment of 8,
showing the he needed to perform remediation of at least one
topic at an eighth grade level. By Oct. 1, 2000, he demon-
strated a mastery of all of the mathematics topics needed to
begin ninth grade level Algebra and, in fact, was already
progressing through the ninth grade level Algebra lessons, as
demonstrated by an October 1 assessment of 9.3.

FIG. 9 shows one exemplary embodiment of an assess-
ment report 900 usable 1n conjunction with the systems and
methods of this invention. As shown 1n FIG. 9, the assess-
ment report 900 1includes information regarding the percent-
age of students, 1n a particular class, who have demonstrated
mastery of the given subjects. For example, the assessment
report 900 may show the students mastery of the topics
covered 1n an 1nitial, gateway test.

For example, as shown 1n FIG. 9, Student 1 demonstrated
mastery of and has the requisite fund of knowledge 1 93%
of the “addition” topics for her grade level, while Student 2
demonstrated mastery of and has the requisite fund of
knowledge 1n 96% of the same topics.

FIG. 10 shows one exemplary embodiment of a school
assessment report 1000 usable in conjunction with the
systems and methods of this invention. As shown 1n FIG. 10,
the school assessment report 1000 includes information
regarding the current percentage of students, 1n a particular
secgment of the school, who have demonstrated mastery of
the given subjects.

For example, as shown 1n FIG. 10, 91% of the high school
student have demonstrated mastery of and have the requisite
fund of knowledge, for their grade level, 1n the topic of
“subtraction”, while 94% of the middle school students have
the requisite fund of knowledge, for their grade level, 1n the
same topic.

It should be appreciated that similar formats can be used
to compare the performance of various students, classes,
orades, schools, school systems, and geographic areas or
regions.

It should be appreciated that the various exemplary
embodiments of the reports in FIGS. 7, 8, 9, and 10 are for
a basic understanding of the type of information that can be
provided using the standardizing systems and methods of
this invention. Therefore, using the systems and methods of
this 1nvention, various reports can be generated comparing
students, teachers, grade levels, schools, school districts, and
school systems without departing from the spirit and scope
of the invention.

It should also be appreciated that each of the elements of
the integrated, individualized, mastery based, and tutorial
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supported 1nstruction system 300 shown 1n FIG. 3 can be
implemented as portions of a suitably programmed general
purpose computer. Alternatively, each of the elements of the
integrated, individualized, mastery based, and tutorial sup-
ported instruction system 300 shown 1 FIG. 3 can be
implemented as physically distinct hardware circuits within
an ASIC, or using a FPGA, a PDL, a PLA or a PAL, or using,
discrete logic elements or discrete circuit elements. The
particular form that each of the elements of the integrated,
individualized, mastery based, and tutorial supported
instruction system 300 shown 1n FIG. 3 will take 1s a design
choice and will be obvious and predicable to those skilled 1n
the art.

Moreover, the systems and methods for providing
integrated, individualized, mastery based, and tutorial sup-
ported 1nstruction can be implemented as software executing,
on a programmed general-purpose computer, a special pur-
pose computer, a microprocessor, or the like. In various
exemplary embodiments, the systems and methods of this
invention can be implemented as a routine embedded 1n a
network client, as a resource residing on a network server, or
the like. The systems and methods of this invention can also
be implemented by physically incorporating them into a
software and/or hardware system, such as the hardware or
firmware systems of another personal digital assistant,
bi-directional pager, analog or digital cellular telephone, or

the like.

Thus, 1In summary, the systems and methods of this
invention can be implemented on a programmed general
purpose computer, a special purpose computer, a pro-
crammed microprocessor or microcontroller and peripheral
integrated circuit elements, an ASIC or other integrated
circuit, a digital signal processor, a hardwired electronic or
logic circuit such as a discrete element circuit, a program-
mable logic device such as a PLD, PLA, FPGA or PAL, or
the like. In general, any device, capable of implementing a
finite state machine that 1s in turn capable of implementing
the flowcharts shown 1n FIGS. 1A, 1B, 4A, 4B, 5, and/or 6
or produce appropriate reports as shown and/or described
herein, can be used to implement the systems and methods
for providing mtegrated, individualized, mastery based, and
tutorial supported 1nstruction.

While this mmvention has been described in conjunction
with the exemplary embodiments outlined above, 1t 1s evi-
dent that many alternatives, modifications and variations
will be apparent to those skilled in the art. Accordingly, the
exemplary embodiments of the invention, as set forth above,
are 1mtended to be 1llustrative, not limiting. Various changes
may be made without departing from the spirit and scope of
the 1nvention.

What 1s claimed 1s:

1. An 1interactive system for providing objectively
managed, individually tailored learning, the system com-
prising:

a computer that allows a user to receive, view, and

respond to testing and lesson materials;

a memory that stores accessible curriculum, user, and
records information;

means for allowing the system to interactively assess a
user’s fund of knowledge and deficiencies 1n a particu-
lar subject area;

means for allowing the system to interactively provide an
individualized instruction plan to remediate deficien-
cies 1n the user’s fund of knowledge; and

means for allowing the system to interactively assess the
user’s progress through a prescribed curriculum.
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2. A method for providing objectively managed, individu-
ally tailored integrated teaching, comprising the steps of:

determining an 1individual’s fund of knowledge in a
particular subject;

determining deficiencies 1n the individual’s fund of
knowledge 1n the particular subject;

placing the individual in a group, wherein each member
of the group possesses a similar fund of knowledge 1n
the particular subject;

providing instruction for the group, wherein the instruc-
tion 1s provided, by an instructor, at a level of com-
plexity that can be understood by the members of the
group,

providing individualized, computer based instruction to
the individual 1n the form of at least one lesson to
remediate determined deficiencies in the individual’s
fund of knowledge.

3. The method of claim 2, wherein determining an 1ndi-
vidual’s fund of knowledge includes the steps of:

assessing the individual’s responses to an assessment test;
and

determining, based on the assessed responses, the 1ndi-
viduals level of comprehension of the material covered
in the assessment test.

4. The method of claim 2, wherein determining deficien-
cies 1n the individual’s fund of knowledge includes assess-
ing the individual’s incorrect responses to an assessment test
to determine topics within the particular subject, wherein the
individual shows entered incorrect responses.

5. A method for providing objectively managed, individu-
ally tailored learning, comprising the steps of:

determining an individual’s fund of knowledge 1n a
particular subject;

determining deficiencies 1n the individual’s fund of
knowledge 1n the particular subject;

placing the individual in a group, wherein each member
of the group possesses a similar fund of knowledge 1n
the particular subject;

providing direct instruction for the group, wherein the
direct instruction 1s provided, by an instructor, at a level
of complexity that can be understood by the members
of the group.

6. The method of claim 5, including the step of providing
individual direct instruction to at least one member of the
group.

7. The method of claim §, wheremn determining an indi-
vidual’s fund of knowledge includes the steps of:

assessing the individual’s responses to an assessment test;
and

determining, based on the assessed responses, the 1ndi-
viduals level of comprehension of the material covered
In the assessment test.
8. The method of claim 7, wherein the assessment test 1s
a standardized test.
9. The method of claim 8, wherein:

determining deficiencies 1n the individual’s fund of
knowledge includes assessing the individual’s incorrect
responses to an assessment test to determine topics
within the particular subject, wherein the individual
shows entered incorrect responses.

10. The method of claim 5, wherein the step of providing
direct instruction for the group includes providing periodic
direct instruction 1n a general topic areca in which each
member of the group demonstrated a deficient fund of
knowledge.
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11. The method of claim 5, wherein the step of providing
direct instruction for the group includes the step of periodi-
cally reassessing the fund of knowledge of at least one
member of the group and moving the reassessed 1individual
to a more appropriate group such that the reassessed indi-
vidual 1s 1n a group wherein each member of the group
possesses a similar fund of knowledge in the particular
subject.

12. The method of claim 11, wherein the step of providing
individualized, computer based 1nstruction to the individual
to remediate determined deficiencies includes providing
individualized, computer based instruction that provides at
least one lesson that covers a topic within the particular
subject wherein the individual has a determined deficiency.

13. The method of claim 11, wherein the step of providing
individualized, computer based 1nstruction to the individual
to remediate determined deficiencies includes creating an
individual 1nstruction plan to remediate the individual’s
determined deficiencies.

14. The method of claim 13, further including the step of
periodically determining the individual’s progress through
the individual instruction plan to review the individual’s
progress through the plan.

15. The method of claim 14, wherein step of periodically
determining the individual’s progress includes testing the
individual’s comprehension of the materials covered 1n the
at least one lesson prior to allowing the individual to
continue to another lesson.

16. The method of claim 15, further including the step of
oenerating at least one report based on the individual’s
periodically determined progress.

17. The method of claim 11, further including the step of
cgenerating at least one report based on the individual’s
determined fund of knowledge 1n the particular subject.

18. The method of claim 11, further including the step of
ogenerating at least one report based on the individual’s
determined deficiencies 1n the individual’s fund of knowl-
edge 1n the particular subject.

19. The method of claim 11, further including the step of
generating at least one report based on the group’s fund of
knowledge 1n the particular subject.

20. The method of claim 11, further including the step of
ogenerating at least one report based on the group’s deter-
mined deficiencies 1n the particular subject.

21. A method for providing individually tailored, objec-
tively managed, group teaching, comprising the steps of:

providing at least one individual with an 1nitial assess-

ment test 1n a subject area;

assessing the mdividual’s 1nitial assessment test responses
to determine the individual’s fund of knowledge 1n the
subject area;

assessing the individual’s 1nitial assessment test responses
to 1dentily any deficiencies in the individual’s fund of
knowledge;

cgenerating an 1ndividualized, specific computer-based
individual instruction plan for the individual, wherein
the 1ndividual instruction plan includes individual
lessons, which cover determined areas in which the
individual has a deficient fund of knowledge;

providing the individual with at least one individualized
lesson, based on the individual’s determined individual
instruction plan;

allowing the individual to progress through the provided
individual lesson;

providing, upon completion of the provided individual
lesson, a lesson mastery test to determine whether the
individual mastered the provided individual lesson;
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determining, based on responses to the lesson mastery
test, whether the individual mastered the provided

mndividual lesson;

providing, if it 1s determined that the individual has not
mastered the provided individual lesson, at least one
additional individual lesson;

providing, 1f 1t 1s determined that the individual has
mastered the provided individual lesson a next indi-
vidualized lesson, based on the individual’s determined
individual instruction plan;

placing the individual 1n a group based on the individual’s
determined fund of knowledge, wherein each member
of the group possesses a similar fund of knowledge 1n
the particular subject;

providing the group with periodic, generalized instruction
that 1s commensurate with the group’s determined fund
of knowledge within the subject area; and

periodically reassess each individual’s progress and redis-

10
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tribute the individuals within the various the groups as 20

necessary to maximize group dynamics and elffective-
ness.

22. The method of claim 21, wherein the steps of assess-

ing the individual’s initial assessment test responses to

24

determine the individual’s fund of knowledge 1n the subject
arca and to 1denftify any deficiencies 1n the individual’s fund
of knowledge include the step of evaluating the individual’s
responses to 1ndividual mitial assessment test questions.

23. The method of claim 21, wherein the step of assessing
the 1ndividual’s 1nitial assessment test responses to deter-
mine the individual’s fund of knowledge in the subject areca
includes the step of assigning a numeric value to the
individual’s determined fund of knowledge.

24. The method of claim 21, wherein the step of assessing
the individual’s 1nitial assessment test responses to 1dentily
any deficiencies 1n the individual’s fund of knowledge
include the step of assigning a numeric value to the 1ndi-
vidual’s determined deficiency.

25. The method of claim 21, wherein the generalized
instruction 1s provided to the instructor as part of a lesson
plan.

26. The method of claim 25, wherein the lesson plan
includes a scripted text, an outline of a lesson, or a general
topic outline for the instructor.
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